ABSTRACT
INTRODUCTION

48
There is an increasing interest in the application of edible coatings and films in the food 49 industry, motivated by the increasing consumer demand for safe, stable foods, and the 50 consciousness of the undesirable environmental effects of non-biodegradable packaging. 
55
Edible films, which contain both polysaccharide and lipid compounds generally have good 56 mechanical and water barrier properties, which can be either generated as a bilayer structure (Kanmani, and Rhim, 2014ab subsequently, the film-forming dispersions were degasified at RT with a vacuum pump.
122
Control films without the extracts were also prepared for comparative purposes. 
Optical properties
148
The optical properties (transparency and color coordinates) were analyzed, in triplicate, by 149 measuring the reflection spectrum of the samples from 400 to 700 nm using a 150 spectrocolorimeter, model CM-3600d (Minolta CO., Tokyo, Japan), using D65 illuminant/10 151 observer and an illuminated sample area of 10 mm. Measurements were taken on the side of 152 film which was in contact with air during the drying.
153
The transparency of the films was determined by applying the Kubelka-Munk theory of a 
Fourier transform infrared (FT-IR) analysis of the materials
178
The attenuated total reflectance (ATR)-FTIR spectra of the developed films were obtained between the phenolic extracts and the lipid fraction as it will be described below.
254
As it has been previously reported, the transparency of the films is directly linked with the The color parameters (lightness -L*-, chrome -C*-and hue -h*-), listed in Table 1 , evidence 272 that the incorporation of natural extracts, either GTE or GSE, led to darker (lower L*) and 273 more reddish (lower h*) edible films, being this effect more obvious for GSE. In general, the 274 addition of GTE gave rise to a more saturated color in the films (higher C*), whereas GSE 275 provided less vivid films (lower C*). that, as compared to data reported in these works, lipids where also present in the alginate 297 films developed in this study contributing to improve barrier properties. In fact, as it can be 298 seen in Table 2 , a significant reduction in the WVP was only observed when the highest 299 extract concentration was used, indicating that molecular interactions were accentuated at 300 this concentration. 
341
The antioxidant activity of the pure GTE and GSE expressed, as mmol Trolox per g 342 antioxidant were 20.1 ± 0.41 and 5.83 ± 0.37 respectively, which were higher than those Figure 4A ). Films containing 0.50 g extract/g alginate, reduced MNV titers by 2.00 and 0.96 372 log TCID50/mL for GTE and GSE films respectively (Fig 4A) . HAV titers decreased by 1.92 373 and 1.50 when treated with GTE and GSE with 0.75g extract/g alginate, respectively, while 374 1.25 and 1.38 log reduction were recorded at lower GTE and GSE concentrations, 375 respectively (Fig 4B) .
376
From the results obtained, one can deduce that active films showed lower antiviral activity 
392
To the best of our knowledge, only one similar research work reports the antiviral activity of 393 these extracts when incorporated within biopolymeric material (Amankwaah (2013)). In this 394 study, chitosan films loaded with GTE and GSE reduced MNV infectivity by 1.60 and 1.90 395 log PFU/ml after 24 h contact with 5 % GTE and GSE films, respectively (Amankwaah, 396 2013). However, it should be stressed that a synergic effect could have been observed, as GTE tested in this work showed better antiviral and antioxidant properties than GSE.
407
Interestingly, the water vapor permeability was improved probably due to intermolecular 408 interactions between the films´ components. However, remarkable changes in transmittance 409 and color parameters were observed in edible films containing the phenolic compounds.
410
The active edible films prepared in this work, mainly those containing GTE, exhibited 411 interesting properties to improve food safety and quality of ready-to-eat foods. 
